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(57) ABSTRACT 

Aradiocommunication system including a portable terminal, 
a base station and a server. The portable terminal transmits 
a destination to the server and further sends the ID number 
(CD__ID) of the base station coupled through a radio link to 
the portable terminal. The server has a table representative 
of a corresponding relationship between the ID number of 
the base station and the standing position of the base station 
and retrieves the position corresponding to the ID number 
thereof as the present position of the portable terminal from 
the table. Further, the server transmits map data correspond- 
ing to the present position of the portable terminal to the 
portable terminal. 
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TERMINAL UNIT, POSITION DISPLAY 
METHOD, INFORMATION PROVIDING 
SYSTEM, AND INFORMATION PROVIDING 
METHOD 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 

The present invention relates to a terminal unit, a position 
display method, an information providing system and an 
information providing method which are suitably applicable 10 
to an navigation system. 

2. Description of the Related Art 

FIG. 17 shows an example of an arrangement of an 
navigation system using a prior portable terminal. A plural- 15 
ity of low orbiting satellites 10A and 10B (although two in 
the illustration, in general at least three low orbiting 
satellites) constitute a GPS (Global Positioning System) and 
orbit around the earth at a relatively low position. A portable 
terminal 11 receives radio waves emitted from the low 2Q 
orbiting satellites 10A, 10B to calculate its own present 
position. 

FIG. 18 is an illustration of an example of an arrangement 
of the portable terminal 11. In FIG. 18, a CPU 31 executes 
various processes in accordance with programs stored in a 2 s 
ROM 32, and a RAM 33 stores data, programs and others 
necessary for the various processes the CPU implements. An 
input section 40 is used when the user of the portable 
terminal U inputs given instructions, and a display section 

38 is composed of a liquid crystal display device or the like 30 
to display pictures such as given letters and graphic patterns. 

A receiving circuit 36 receives, through an antenna 35, radio 
waves outputted from the low orbiting satellites 10A, 10B to 
output a demodulated signal to an arithmetic circuit 37. The 
arithmetic circuit 37 operates the signal fed from the receiv- 35 
ing circuit 36 to obtain the present position (latitude and 
longitude) and outputs it to the CPU 31. A reproducing unit 

39 reproduces map data recorded in a recording medium 
such as a CD-ROM and makes the display section 38 display 

it. An interface 34 performs the interface processing for the 40 
arithmetic circuit 37, the display section 38, the reproducing 
unit 39 and the input section 40. 

In this example, the display section 38 displays the map 
data the reproducing circuit 39 reproduces from the 
CD-ROM, and when taking in the position information 45 
expressed with the latitude and the longitude from the 
arithmetic circuit 37, the CPU 31 produces a picture of a 
present position indicating mark corresponding to that posi- 
tion and outputs the picture via the interface 34 to the display 
section 38 which in turn, displays the picture. Thus, the map 50 
and the present position appear on the display section 38. 

FIG. 19 shows another example of an arrangement of a 
navigation system. A portable terminal 20 transmits and 
receives radio waves to and from the nearest base stations 
21A, 21B and gains access through a network 23 with an 55 
exchange 22 to, for example, a given database 24. FIG. 20 
is an illustration of an example of an arrangement of the 
portable terminal 20. In FIG. 20, a CPU 61 executes various 
processes in accordance with programs stored in a ROM 62 
and suitably makes a RAM 63 store data or the like. An input 60 
section 67 is operated for when the user of the portable 
terminal 20 inputs given instructions. A reproducing unit 66 
reproduces map data recorded in a CD-ROM or the like so 
that the map data is displayed on a display section 65. A 
communication circuit 69 establishes communications with 65 
the neighboring base station of the base stations including 
the base stations 21 A, 21 B. An interface 64 carries out the 
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interface processing for the reproducing unit 66, the display 
section 65, the input section 67 and the communication 
circuit 69. 

In this example, as well as the FIG. 18 portable terminal 
11, the reproducing unit 66 reproduces a map from the 
CD-ROM and the display section 65 displays it, whereas a 
method of detecting the present position differs from that in 
the FIG. 18 terminal 11. That is, in this example, when 
establishing communication via the communication circuit 
69 to the adjacent base station (for example, the base station 
21A), the CPU 61 gets an ID (IDentification) number of the 
base station 21A. Since the base stations 21 A, 21 B are all 
equipment fixed at given locations, the positions thereof are 
known in advance. Accordingly, the position of the base 
station which is in connecting relation to the portable 
terminal 20 can be specified by the ID number thereof. For 
instance, if the RAM 63 stores a corresponding table 
between the ID numbers of the respective base stations and 
the positions of the base stations, when receiving the ID 
number of a base station, the CPU 61 can find the position 
corresponding to the ID number referring to the table the 
RAM 63 retains therein. In addition, the CPU 61 can make 
the display section 65 display the obtained position as the 
present position. 

There is a problem which arises with any one of the 
conventional portable terminals, however, in that the system 
increases in size and cost because the reproducing unit 39 or 
60 is designed to reproduce the map data. Further, in the case 
of the FIG. 20 portable terminal 20, since the RAM 63 needs 
to store the table representative of the corresponding rela- 
tionship between the ID numbers of the respective base 
stations and the positions thereof, the increase in the capac- 
ity of the RAM 63 is necessary not only to increase the 
dimension of the portable terminal 20 but also to raise the 
cost thereof. Still further, in the case of the FIG. 18 portable 
terminal 11, since the arithmetic circuit 37 is made to 
calculate the latitude and longitude of the present position, 
the circuit scale of the arithmetic circuit 37 increases in size 
and in cost. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a portable terminal which is smaller in size, low in 
cost and convenient to carry. 

For the elimination of the above-mentioned problems, a 
terminal unit according to the present invention comprises 
detection means for detecting a signal to be used for the 
determination of the present position, transmission means 
for transmitting the signal detected by the detection means 
to an external processing unit which determines the present 
position, reception means for receiving position information 
on the present position the external processing unit 
determines, and output means for combining the position 
information the reception means receives with map infor- 
mation and for outputting the combination result. 

In addition, a position display method according to this 
invention comprises a detection step of detecting a signal for 
determining the present position, a transmission step of 
transmitting the signal detected through the detection step to 
an external processing unit which determines the present 
position, a reception step of receiving position information 
on the present position determined in the external processing 
unit, and an output step of combining the position informa- 
tion the reception step receives with map information to 
output the combination result. 

Furthermore, another terminal unit according to this 
invention is equipped with position detection means for 



04/23/2004, EAST Version: 1.4.1 



US 6,314,295 Bl 

3 4 

detecting the present position, transmission means for trans- position information determined in the external processing 

mitting the present position the position detection means unit, and an output step of combining the present position 

detects to an external processing unit, reception means for information and destination position information obtained 

receiving map information including the present position through the reception step with map information to output 

from the external processing unit, and output means for 5 tne combination result. 

combining the map information the reception means Still further, an information providing system comprises 
receives with the position information the position detection reception means for receiving a signal indicative of the 
means detects and for outputting the combination result. present position of a terminal unit connected through a 
Furthermore, another position display method according I™ thereto, determination means for deter- 
to this invention comprises a position detection step of io ~ g P °f 10D * umt on the basK 
, # 4 . 4 r ... *: . . j ol the signal the reception means receives, and transmission 
detecting the present position a transmission step of trans- means for transmitting the present position determined by 
nutting the present position detected through the position me determination means t0 the terminal unit 

detection step to an external processing unit, a reception step x , . .,. - * 

„ r • • . e • ■ * j. i *: . . r Moreover, an information providing method according to 

of receiving map information including the present position . . v t . 5 . . . B 

*u * i • a * * * c 1 c tnis invention comprises a reception step of receiving a 

from the external processing unit, and an output step of 15 . . . . ... *• . . 6 . 

combining the map information received through the recep- S,gnal " 1 * c ! bve of lhe Potion of a terminal unit 

tion step with the position information detected through the c ° nne ?' d ™ a communication line .thereto a determination 

position detection step and for outputting the combination Step ° f ^ ^Tu u u ^ 

J. esu l t r r © on jj^jg 0 ^ t ^ e S1 g na i obtained through the reception 

_ \ . - . nn ste P> aQ d a transmission step of transmitting the present 

Furthermore, a different terminal unit according to this position determined through the determination step to the 

invention is provided with input means for performing the terminal unit. 

input of destination information, transmission means for 

transmitting the destination information inputted through the BRIEF DESCRIPTION OF THE DRAWINGS 

input means to an external processing unit which calculates The object , and features of the present invention will 

position information on the destination, reception means for 25 become more readily apparent from the following detailed 

receiving the position information on the destination calcu- description of the preferred embodiments taken in conjunc- 

lated in the external processing unit, and output means for tion with the accompanying drawings in which: 

combining the position information from the reception FIG. 1 is an illustration of an arrangement of a simplified 

means with map information and for outputting the combi- ^ type portable telephone system adopting a terminal unit 

nation result. according to the present invention; 

Furthermore, a different position display method accord- FIG. 2 is a block diagram showing an example of an 

ing to this invention comprises an input step for performing arrangement of a portable terminal (81) in FIG. 1; 

the input of destination information, a transmission step of FIG. 3 is a block diagram showing an example of an 

transmitting the destination information inputted through the 35 arrangement of a server (86) in FIG. 1; 

input step to an external processing unit which calculates FIG . 4 is a flow chart useful for describing an operation 

position information on the destination, a reception step of 0 f me pjQ 1 embodiment* 

receiving the position information on the destination calcu- FIG. 5 is an illustration available for explaining the cover 

lated in the external processing unit, and an output step of arcas 0 f base stal i ons; 

combining the position information received through the , n vin <- . ' , r , , , 

# . , V, . r . . . . 40 FIG. 6 shows an example of a table representing a 

reception step with map information to output the combi- , t . . . * „ Trx {" , " e 

nation result corresponding relationship between an ID number of a base 

station and a position thereof; 

Furthermore, a different terminal unit according to this FIG 7 ^ an iUustration of a dis j e le on a dis la 

invention is composed of detection means for detecting a section (95) in FIG 2" 

signal for determining the present position, input means for 4 c ©* n ♦ !• p .u j* 1 1 

performing the input of destination information, transmis- , 8 1S , an 'II™™ ' ° £ an0ther exam P le on a 

. f » * j . . display section (95) in FIG. 2; 

sion means tor transmitting the present position determining i, Tjr , n . „ . - \ 

signal detected by the detection means and the destination FIG ' 9 15 a flow ch f for des £j m S * m onitonng 

information inputted through the input means to an external P rocessi °g operation of a server (86) m FIG. 3; 

processing unit which determines present position informa- 50 FIG * 10 * a block dia S ram showmg another arrangement 

tion and destination position information, reception means example of a portable terminal (81) according to this inven- 

for receiving the present position information and the des- tlon; 

tination position information determined in the external FIG. 11 is an illustration of an example of a display on a 

processing unit, and output means for combining the present display section (95) in FIG. 10; 

position information and destination position information 55 FIG. 12 is a block diagram showing a different arrange - 

the reception means receives with map information and for ment example of a portable terminal (81) according to this 

outputting the combination result. invention; 

Furthermore, a different position display method accord- FIG - 13 ^ a flow cnart useful for explaining an operation 

ing to this invention comprises a detection step of detecting of a portable terminal (81) in FIG. 12; 

a signal for determining the present position, an input step 60 FIG. 14 is a block diagram showing a different arrange- 

of performing the input of destination information, a trans- me nl example of a portable terminal (81) according to this 

mission step of transmitting the present position determining invention; 

signal detected through the detection step and the destination FIG. 15 is a flow chart for describing an operation of a 

information inputted through the input step to an external portable terminal in FIG. 14; 

processing unit which determines present position informa- 65 FIG, 16 is a block diagram showing a different example 

tion and destination position information, a reception step of of an arrangement of a portable terminal (81) according to 

receiving the present position information and destination this invention; 
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FIG. 17 is an illustration for describing a Global Posi- cation circuit 98 establishes radio wave communications 

tioning System; through an antenna 97 with a given base station 85. 

FIG. 18 is a block diagram showing an arrangement On the other hand, a server 86 has an arrangement, for 

example of a portable terminal (11) in FIG. 17; example, as shown in FIG. 3. A CPU 111 executes various 

FIG. 19 is an illustration of an arrangement of a radio- 5 processes in accordance with programs stored in a ROM 

communication system network; and 112, and a RAM 113 suitably stores programs and data 

FIG. 20 is a block diagram showing an arrangement necessary for the various processes in the CPU 111. An input 

example of a portable terminal (20) in FIG. 19. section 117 is composed of a keyboard, a mouse, a micro- 
phone and others and is operated when inputting various 

DESCRIPTION OF THE PREFERRED io instructions. A speech recognition section 115 recognizes an 

EMBODIMENTS aural signal inputted through a communication circuit 114 

FIG. 1 is an illustration of an arrangement of a navigation and out P uts the ^S^™ result th ™&° an interface 118 
system adopting a terminal unit according to the present to tne CPU 111 Further ' a dls P la y 116 is instructed 
invention. In FIG. 1, a portable terminal 81 is a portable a H ^ id cr y stal dis P la y device > a CRT or me like and 
terminal subscribing for a portable telephone system, and a 15 dis P la y s P ictures such 33 characlers and Z™?^ patterns 
portable telephone system network 82 of an enterpriser for inputted via the interface 118. The aforesaid communication 
which the portable terminal 81 subscribes includes a public circuit 114 15 desi S ned t0 make communications through the 
network 83 with an exchange 84 and a plurality of base P ort 1 ab ^ telephone system network 82 and the public net- 
stations 85A, 85B (of the plurality of base stations, two work 83 ^ the P ortable termmal Si- 
illustrated in FIG. 1). The portable terminal 81 is made to be Secondly, an operation thereof will be described herein- 
capable of establishing communications through radio below referring to a flow chart of FIG. 4. First of all, at step 
waves with the nearest base station of the plurality of base SI tne user operates the input section 96 of the portable 
stations 85 (if not necessary to distinguish among them, all terminal 81 to make connection of a line through the 
the base stations including the base stations 85A, 85B are portable telephone system network 82 to the server 86. In 
wholly referred to as base stations 85). In this embodiment, addition, at this time, the CPU 91 gets, as the present 
for the description only, a PHS (Personal Handy Phone position, the ID number (CS_ID) (an identification number 
System) is used as one example of the portable telephone for identifying each of base stations) of the base station 85 
system network. The PHS is one of the mobile station establishing a communication link therewith and makes the 
communication systems in Japan where radio base stations 3Q RAM 93 store it. In addition, the CPU 91 makes a navigation 
are installed at an interval of several hundred meters in the service request to the server 86. Subsequently, at step S2 the 
outdoor places and telephone terminal units periodically cpu 91 outputs the destination information and the ID 
transmit and receive position information to and from the number of the base station 85 connected to the communi- 
neighboring base station of a plurality of base stations and cation line through the communication circuit 98 to the 
make communications through this base station with differ- 35 server 86. 

ent telephone terminal units. Further, when adopting the In the PHS, as shown in FIG. 5 the base station 85 is 

TDD (Time Division Duplex) method, the PHS compresses installed within each of cover areas having a radius of 

the aural signal in a state with dividing it with time to approximately 100 meters. For the communication, each of 

accomplish the transmission and reception at one carrier the base stations 85 gives and receives a radio wave to and 

frequency. Moreover, when employing the TDMA (Time 4Q from the portable terminal 81 standing within the corre- 

Division Multiple Access) method, the PHS performs the sponding cover area. Accordingly, when the portable termi- 

multiplex communications in such a manner as to divide nal 81 sets up a communication link with a given base 

four channels with time at one carrier frequency. The station 85 (for example, the base station 85A in FIG. 1), an 

frequency band used for the communications by the PHS is estimation can be made such that the portable terminal 81 

1.9 GHz, and the digital data communication is possible at 45 exists within the cover area of that base station 85 (in the 

a transmission speed of 32 kbit/sec per one channel. If one above example, the base station 85A). 

terminal uses a plurality of channels, the data transmission Thus, if as shown in FIG. 6 the corresponding relationship 

is possible at a maximum of 128 kbit/sec (32 kx4 channels). between the ID number of each of the base stations 85 and 

In addition, The public network 83 is in connecting the cover area (position) thereof is stored in the form of a 

relation to a server 86 which in turn, is in connecting relation 50 table in the RAM 113 of the server 86 in advance, when 

to a database 87. receiving the ID number of the base station from the portable 

The portable terminal 81 has an arrangement, for terminal 81, the server 86 can detect that cover area (the 
example, as shown in FIG. 2. In FIG. 2, a CPU 91 executes present position of the portable terminal 81) on the basis of 
various processes in accordance with programs stored in a the ID number. For example, in the case of the FIG. 6 
ROM 92, and a RAM 93 is designed to store programs and 55 example, if the ID number of the base station 85 is 0002, an 
data necessary for the various processes in the CPU. An decision can be made to that the portable terminal 81 stands 
input section 96 is composed of buttons, switches, keys and within a range of the north latitude 35 degrees 55 minutes 25 
others, with the user of the portable terminal 81 operating seconds to 35 degrees 56 minutes 10 seconds and the east 
the input section 96 to input given instructions via an longitude 135 degrees 15 minutes 25 seconds to 135 degrees 
interface 94 to the CPU 91. In addition, if given input takes 60 16 minutes 5 seconds. Accordingly, the CPU 91 of the 
place through voices, the input section 96 further includes a . portable terminal 81 transmits the ID number of the base 
microphone for receiving the voices. The input section 96 is station 85 as the present position at the step S2. 
additionally equipped with an IC card reading unit for Furthermore, for example, the destination of the move- 
reading from an IC card. me nt of the user carrying the portable terminal 81 can be 

A display section 95 is constructed with a liquid crystal 65 inputted as follows. The first input method relates to input- 
display device and displays pictures such as letters and ling the telephone number of the destination through the 
graphic patterns fed via the interface 94, and a com muni- operation of the keys of the input section 96. In response to 
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the input of the destination telephone number from the input 
section 96, the CPU 91 outputs the telephone number via the 
communication circuit 98 to the server 86. When the server 
86 receives this telephone number through the communica- 
tion circuit 114, the CPU 111 sets up access through the 
communication circuit 114 to the database 87 to retrieve the 
address corresponding to the telephone number and further 
to retrieve the position (latitude and longitude) of the 
address. Further, the CPU 111 makes the RAM 113 store the 
obtained position information as the position of the desti- 
nation of the portable terminal 81. 

The second input method relates to a method in which the 
user inputs the destination with a speech through a micro- 
phone of the input section 96. The CPU 91 outputs the aural 
signal through the communication circuit 98 to the server 86. 
When the server 86 receives the aural signal through the 
communication circuit 114, the speech recognition section 
115 performs the speech recognition processing. The CPU 
111 retrieves the position information (for example, latitude 
and longitude) corresponding to the place name attained 
through the speech recognition from the database 87. The 
position information is stored as the position of the desti- 
nation of the portable terminal 81 in the RAM 113. 

As the third input method, a method is available to use an 
IC card. In this instance, an IC card reading unit provided in 
the input section 96 is used. In this IC card, the position data 
(latitude and longitude) of the destination are registered in 
advance through the use of a personal computer or the like. 
When this IC card is mounted in the card reading unit 
provided in the input section 96, the CPU 91 reads out the 30 
data therefrom and sends it through the communication 
circuit 98 to the server 86. Incidentally, it is also appropriate 
that a plurality of data are stored in advance in the IC card 



15 



20 



25 



96 from the map data stored in the RAM 93 and transmits 
the position information via through the communication 
circuit 98 to the server 86. In response to the reception of the 
position information, the server 86 selects more detailed 
map data (that is, the map data different in scale) from the 
database 87 and sends it via the communication circuit 114 
to the terminal unit 81. When receiving new map data, the 
terminal unit 81 makes the RAM 93 store the new map data 
and display section 95 display it. When the user sets the 
destination on a map through the input section 96 on the 
basis of the new map data (the detailed map data) displayed 
on the display section 95, the CPU 91 retrieves the position 
information (latitude and longitude) on the destination from 
the map data stored in the RAM 93 and transmits the 
retrieval result as the destination position information via the 
communication circuit 98 to the server 86. 

In response to the above-mentioned supply of the present 
position (the cover area of the base station 85) and the 
destination position information, at step S3 the CPU 111 of 
the server 86 reads out the map data including the present 
position and the destination from the database 87 and 
transmits it to the portable terminal 81. In response to the 
input of the map data via the communication circuit 98, the 
CPU 91 of the portable terminal 81 once stores that data in 
the RAM 93 and reads out that data for displaying on the 
display section 95. Whereupon, for example, as shown in 
FIG. 7 a map on which the present position mark and the 
destination mark are superimposed is displayed on the 
display section 95. 

Thus, in this embodiment the present position, the desti- 
nation position information and the map data are supplied 
from the server 86 to the portable terminal 81. In addition, 
the CPU 91 of the portable terminal 81 reads out the present 
position mark (a circle mark in FIG. 7) and the destination 



through a personal computer. That is, when the IC card is 

mounted in the IC card reading unit of the input section 96, 35 mark (x mark in FIG. 7) stored in the RAM 93 and 

the CPU 91 reads out the plurality of previously stored superimposes or places the marks on the map data on the 

position data from the IC card and displays these position basis of the position information sent from the server 86 to 

data on the display section 95 in the form of a list. The user display them on the display section 95 as shown in FIG. 7. 

using the portable terminal 81 uses keys on the input section Accordingly, it is possible to more simplify the arrangement 

96 to select the position data to be set as the destination from 40 of the portable terminal 81 in the manner that the present 



the plurality of position data displayed on the display section 
95. The CPU 91 transmits the position data, selected by the 
user, through the communication circuit 98 to the server 86. 

The fourth input method relates to a method in which the 
user directly inputs the latitude and longitude of the desti- 
nation as numeric data. In this case, the user inputs the 
latitude and longitude values of the destination through the 
use of the keys fitted on the input section 96 of the portable 
terminal 81. The CPU 91 makes the RAM 93 temporarily 



45 



position and the destination position are also placed under 
the control of the server 86. Incidentally, it is also appro- 
priate that the present position mark and the destination 
mark to be displayed on the display section 95 are designed 
to be fed from the server 86. 

Furthermore, in cases where the destination and the 
present position are greatly remote from each other so that 
a map including both the destination and present position is 
difficult to display on the display section 95 of the portable 



store the numeric data on the latitude and longitude inputted 50 terminal 81, the CPU 111 of the server 86 calculates the 

by the user and then transmits them via the communication direction of the destination viewed from the present position 

circuit 98 to the server 86. on the basis of the position information on the present 

The fifth input method is a method to input the destination position and the destination. Thereafter, the server 86 trans- 

on the basis of map data displayed on the display section 95. mits the position information on the portable terminal 81, the 

The CPU 91 of the terminal unit 81 issues a map data request 55 direction information on the destination, together with the 

command to the server 86. In response to the reception of the map data, to the portable terminal 81. On the basis of the 

map data request command, the CPU 111 of the server 86 received position information and destination direction 

extracts the map data from the database 87 and sends the information, the CPU 91 of the portable terminal 81 

map data via the communication circuit 114 to the terminal displays, on the display section 95, the superimposition of 

unit 81. The terminal unit 81, receiving the map data via the 60 the present position and an arrow indicative of the direction 

communication circuit 98, accumulates the map data in the of the destination viewed from the present position on a map 

RAM 93 and displays it on the display section 95. The user, as shown in FIG. 8. 

using the terminal unit 81, indicates the area of the vicinity When the user carrying the portable terminal 81 moves to 

of the destination through the input section 96 on the basis shift from the cover area of the base station 85 till now to the 

of the map data displayed on the display section 95. The 65 cover area of a different base station 85, in the case of the 

CPU 91 retrieves the position information on the area of the PHS, an handover processing is conducted to again establish 

vicinity of the destination inputted through the input section a radio link with the new base station 85. When this 
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handover processing is conducted, at step S4 the CPU 91 of 
the portable terminal 81 gets the ID number of the new base 
station 85 and then transmits it to the server 86. In response 
to the reception of the ID number of the new base station 85, 
at step S5 the CPU 111 of the server 86 newly outputs the 5 
present position (latitude and longitude) of the portable 
terminal 81 via the communication circuit 114 to the por- 
table terminal 81. On receiving the new present position, the 
CPU 91 of the portable terminal 81 makes the RAM 93 
stores the new present position and then reads it out to 1Q 
update the display on the display section 95. Whereupon, the 
display of the present position is renewed whenever the 
portable terminal 81 shiflsto a new cover area. If the range 
of the map stored in the RAM 93 and displayed on the 
display section 95 comes to a difficulty of covering the 
present position or the destination, the CPU 91 of the 
portable terminal 81 makes a request for the transfer of new 
map data toward the server 86. In this way, the user can 
reach the destination referring to the map displayed on the 
display section 95. 2Q 

For terminating the reception of the navigation service, 
the user operates the input section 96 to give instructions for 
termination to the CPU 91. At this time, at step S6 the CPU 
91 outputs a service termination request signal to the server 
86, and at step S7 the CPU 91 controls the communication 25 
circuit 98 to implement the line cut-off processing. It is also 
possible to carry out this cut-off processing in the server 86 
side. 

In the case of the PHS, when extending over an exchange 
and moving to the cover area of a base station connected to 30 
a different exchange, the handover comes to difficulty. For 
this reason, the moment that the handover extending over the 
exchange takes place, the line is cut. In consequence, it is 
impossible that the portable terminal 81 continuously 
receives the navigation service from the server 86. Thus, the 35 
CPU 111 of the server 86 performs a line monitoring process 
as shown in FIG. 9 while supplying the navigation service. 
That is, first of all, at step Sll the CPU 111 decides, through 
the handover extending over the exchange, whether the line 
is cut off or not. If not cut, a given process is conducted till 40 
disconnection. Further, if the answer of step Sll indicates 
that the line is cut off, the operational flow goes to a step S12 
to check whether or not the portable terminal 81 is now 
receiving the navigation service. If not receiving the navi- 
gation service, the operational flow returns to the step Sll to 45 
repeatedly execute the following processes. On the other 
hand, if the decision of the step S12 is the reception of the 
navigation service, the operational flow advances to a step 
S13 where the CPU 111 again conducts the line connecting 
process to the portable terminal 81. 50 

In this way, in cases where the line comes into discon- 
nection because of the handover extending over the 
exchange, the server 86 automatically performs the line 
connecting process to the portable terminal 81 to continu- 
ously supply the navigation service. It is also possible that 55 
this line monitoring process is conducted in the CPU 91 of 
the portable terminal 81. Thus, even if the line is temporarily 
disconnected due to the handover extending over the 
exchange, when the line connecting process is quickly done 
in such a way, the map data stored in the RAM 93 continu- 60 
ously appears on the display section 95, and therefore the 
user can substantially receive the navigation service from 
the server 86 without noticing the fact of the disconnection 
of the line. 

The FIG. 2 embodiment can not detect the direction of 65 
movement of the portable terminal 81. Thus, for example, as 
shown in FIG. 10 an azimuth magnet 131 is provided in the 
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portable terminal 81 to sense the direction in which the 
portable terminal 81 moves. On the basis of direction 
information obtained from the azimuth magnet 131, as 
shown in FIG. 11 the CPU 91 of the portable terminal 81 
displays, on the display section 95, the data produced by 
together superimposing a circle mark indicative of the 
present position and an arrow mark representative of the 
direction of movement of the portable terminal 81 on a map. 
In this way, the user can find the direction of the portable 
terminal 81 on the map. 

It is also appropriate that the portable terminal 81 trans- 
fers the advancing direction detected by the azimuth magnet 
131 to the server 86. In this case, the CPU 111 of the server 
86 superimposes an arrow mark indicative of the advancing 
direction of the portable terminal 81 on a map and then sends 
the map data to the portable terminal 81. Further, it is also 
possible that the previous position information on the cover 
areas is stored in the RAM 93 so that the CPU 91 of the 
portable terminal 81 calculates the difference between the 
present cover area position information and the previous 
cover area position information to make the display section 
95 display the advancing direction of the portable terminal 
81 on the basis of the difference information. Still further, it 
is also possible that the previous cover area position infor- 
mation is stored in the RAM 113 of the server 86 so that the 
CPU 111 of the server 86 obtains the difference between the 
present cover area position information on the portable 
terminal 81 and the previous cover area position information 
thereon to calculate the moving direction of the portable 
terminal 81 on the basis of the difference information and to 
transmit the advancing direction to the portable terminal 81. 

Although in this embodiment the CPU 91 of the portable 
terminal 81 places, on the map data, the marks indicative of 
the present position, the destination, the direction of the 
destination and the moving direction to be displayed on the 
display section 95, it is also possible that the CPU 111 of the 
server 86 accomplishes the superimposition of these marks 
on the map information and then transmits the map infor- 
mation to the portable terminal 81. With this arrangement, 
the processing load in the portable terminal 81 is reducible 
and the reduction of the portable terminal 81 in size is 
possible. Further, although the PHS is used as an example of 
the portable telephone system, it is also possible to employ 
a different radio telephone system (for example, a digital 
cellular system). 

Although in the above-described embodiments the 
present position is detected on the basis of the cover area of 
the base station 85, it is possible to detect the present 
position on the basis of the radio wave from the GPS. That 
is, in this case, as shown in FIG. 12 the portable terminal 81 
is provided with a receiving circuit 142 having a GPS 
antenna 141. The receiving circuit 142 receives, through the 
GPS antenna 141, the radio wave emitted from low orbiting 
satellites and demodulates it. A GPS arithmetic circuit 143 
calculates the present position (latitude and longitude) on the 
basis of the demodulation output. The CPU 91 transfers this 
present position via the communication circuit 98 to the 
server 86. When receiving this present position through the 
communication circuit 114, the CPU 111 of the server 86 
retrieves the map data corresponding to the present position 
from the database 87 and transmits it via the communication 
circuit 114 to the portable terminal 81. 

In the case of constructing the portable terminal 81 as 
shown in FIG. 12, the operation is conducted as shown in 
FIG. 13. That is, first of all, at step S21 the CPU 91 of the 
portable terminal 81 performs the line connecting processing 
to the server 86. Further, on the connection of the line, at step 
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S22 the CPU 91 sends the present position data obtained GPS arithmetic circuit 143 in the portable terminal 81 side 

through the calculation in the GPS arithmetic circuit 143 via is eliminable, thus further reducing the size of the portable 

the communication circuit 98 to the server 86. In addition, terminal 81. 

at this time, the CPU 91 also ttansmits the destination FIG. 14 shows a different arrangement of the portable 

inputted through the input section 96 m arcordance with the 5 terminal 81 . In additioa to the embodiment as shown in FIG. 

above-mentioned metfiod to the server 86. When receiving 10 embodimem mcludes a vies (Vehicle Information 

the data comprising the destination and the present position ' ^ . . 0 x . L v . 

from the portable Terminal 81 through the communication and C^^^o s y* tem )j n ^ m «w circuit 152 

circuit 114, the CPU 111 of the server 86 retrieves the map equipped with a VICS antenna 151. The VICS is a system 

data including the destination and the present position from in for su PP lviD g the traffic information through beacons 

the database 87. Further, at step S23 the CPU 111 transmits 10 mstalled OD S iven P osltlons of a road to motor vehicles or the 

the map data via the communication circuit 114 to the ^ e > a " d ^her transmits the position information on each 

portable terminal 81 beacons, and hence the position information on the 

nmi at ~f *u ^ ♦ ~* i ot * *u* beacons is obtainable in a manner that the VICS arithmetic 

I tie CPU 91 of the portable terminal 81 receives this map » i t 

Antn tl t . i ■ * t t\Q j , 4 , r circuit 152 demodulates the radio wave captured through the 

data through the communication circuit 98 and makes the 1<; WT ™ 1C1 ^ ^ 6 

RAM 93 once store this map data and then reads out the map 15 VICS anten ." a 151 f V* US > the ul CPU 91 ™> d f c * f he 

data to display it on the display section 95. Accordingly, the t ?° Sltl ° a ° f * e r^™? t 81 * e ?™*™ 

user can move for the destination referring to the map on the informatl0n obta * ed b V the VICS arithmetic circuit 152. 

display section 95. Further, on the reception of the map data In the case of constructing the portable terminal 81 as 

from the server 86, the CPU 91 starts a built-in timer. On 20 shown m FIG - 14 > lhe operation between the portable 

counting a given time, at step S24 the CPU 91 reads out the terminal 81 and the server 86 is made as shown in the flow 

present position calculated in the GPS arithmetic circuit 143 chart of FIG * 15 - is > at ste P s31 the cpu 91 of ^e 

at that time and again sends the calculation result (present portable terminal 81 performs the line connecting processing 

position) to the server 86. On receiving the new present to the server 86 » and when the line comes int0 connection, 

position data, the CPU 111 of the server 86 obtains the 25 at step S32 the CPU 91 transmits the present position (VICS 

location of the present position on the map. Subsequently, at operation result) obtained by the VICS arithmetic circuit 152 

step S25 the CPU 111 again transmits the obtained position and tne destination data to the server 86. At step S33 the 

information on the map to the portable terminal 81. server 86 retrieves the map data corresponding to the 

With the repetition of the above-mentioned operation, destination and the present position from the database 87 

whenever a given time period passes, a map on which a new 30 and sends lt t0 the Potable terminal 81. When the VICS 

present position is superimposed is displayed on the display arithmetic circuit 152 gets new position information, at step 

section 95 of the portable terminal 81. If the range of the S34 the CPU 91 the VICS operation result to the 

map stored in the RAM 93 comes to difficulty of covering scrver 86 * Further > at step S35 the server 86 accordingly 

the present position or the destination, as weU as the transmits the position information on a map corresponding 

above-mentioned case, new map data is transferred from the 35 to lhe new P resent P osit ion to the portable terminal 81. The 

server 86. The operations in steps S26 and S27 for the operations m steps S36 and S37 for terminating the service 

termination of the navigation service are the same as those are the same ^ those m the ste P s S6 and S7 in mG > 4 * 

in the steps S6 and S7 of FIG. 4. In this way, in this embodiment the present position is 

The receiving circuit 142 and the GPS arithmetic circuit obtained by the VICS arithmetic circuit 152, while the 

143 in FIG. 12 substantially have the same arrangements as 40 i" e P rodu cing unit 39 in FIG. 18 becomes unnecessary 

those of the receiving circuit 36 and the arithmetic circuit 37 because the map data itself is transmitted from the server 86, 

in FIG. 18. However, unlike the FIG. 18 example, in the thus achieving the decrease in size accordingly. 

FIG. 12 embodiment the map data is not reproduced through FIG. 16 shows a different arrangement of the portable 

the reproducing unit 39 but is obtained from the server 86, terminal 81. This embodiment includes a reproducing unit 

with the result that the arrangement of the portable terminal 45 161 so that the map data recorded in a CD-ROM or the like 

81 can be simplified by a quantity corresponding to the is read out and displayed on the display section 95. 

arrangement of the reproducing unit 39, thus suppressing the Accordingly, in this embodiment, there is no need to transfer 

increase in dimension. the map data itself from the server 86. However, in this case, 

The omission of the GPS arithmetic circuit 143 is also the reproducing unit 161 increases the size of the portable 

possible. In this instance, the CPU 91 of the portable 50 terminal 81, whereas the GPS arithmetic circuit 143 i^FIG. 

terminal 81 implements the line connecting processing to the 12 and the VICS arithmetic circuit 152 in FIG. 14 are 

server 86. The CPU 91 of the portable terminal 81 sends the omitted. Further, as well as the FIG. 2 embodiment the CPU 

demodulated signal demodulated by the receiving circuit 9 1 detects the present position by receiving the ID number 

142, together with the destination data, via the communica- of the base station 85 through the communication circuit 98 

tion circuit 97 to the server 86. On receiving the demodu- 55 and transmits the ID number as the present position to the 

lated signal, the server 86 calculates the present position server 86. Accordingly, in this embodiment it is possible to 

(latitude and longitude) of the portable terminal 81 on the suppress the increase in size of the portable terminal by a 

basis of the demodulated signal from the portable terminal quantity corresponding to the receiving circuit 36 and the 

81. On the basis of this present position, the CPU 111 of the arithmetic circuit 37 of the portable terminal 11 in FIG. 18. 

server 86 retrieves, from the database 87, the map data 60 Although in the above description the present invention is 

including the destination from the portable terminal 81 and applied to the portable terminal, this invention is also 

the calculated present position of the portable terminal 81. applicable to a terminal unit which is mounted on a motor 

Further, the CPU 111 sends the map data via the commu- vehicle and moved together therewith. According to this 

nication circuit 114 to the portable terminal 81. The follow- invention, it is possible not only to decrease the size of the 

ing operations (the step S23 and the following steps in FIG. 65 terminal unit, but also to make the terminal unit easy to 

13) are the same as those in the above-described embodi- carry, and even to lower the cost. Moreover, since the map 

ment. With this arrangement, the necessity to include the information is received with a scale allowing the simulta- 
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neous display of the present position and the destination, it 
is possible to quickly and accurately find the direction of the 
destination and hence to quickly reach the destination. 

It should be understood that the foregoing relates to only 
preferred embodiments of the present invention, and that it 5 
is intended to cover all changes and modifications of the 
embodiments of the invention herein used for the purposes 
of the disclosure, which do not constitute departures from 
the spirit and scope of the invention. 

What is claimed is: 10 

1. A terminal unit comprising: 

detection means for detecting at said terminal unit a signal 
to be used for determination of a present position of 
said terminal unit, said signal being demodulated from 15 
a multiplexed received signal; 

transmission means for transmitting said signal as 
detected by said detection means without performing 
position determination processing on said detected sig- 
nal at said terminal unit, to an external processing unit 20 
positioned apart from said terminal unit to determine 
the present position of said terminal unit; 

reception means for receiving position information at said 
terminal unit on the present position of said terminal 
unit, determined in said external processing unit; and 25 

output means for combining said position information 
said reception means receives, by indicating the posi- 
tion information superimposed on map information and 

* for outputting the combination result. 

2. A terminal unit as defined in claim 1, wherein said 30 
reception means receives said map information from said 
external precessing unit. 

3. A terminal unit as defined in claim 1, further comprising 
azimuth detection means for detecting an azimuth. 

4. A terminal unit as defined in claim 1, wherein said 35 
transmission means and said reception means are connected 
through a base station on a radiocommunication line to said 
external processing unit. 

5. A terminal unit as defined in claim 4, wherein said 
detection means detects an identification number of said 40 
base station as said signal for the determination of the 
present position. 

6. A terminal unit as defined in claim 1, wherein said 
transmission means and said reception means are connected 
through a base station on a radio telephone line to said 45 
external processing unit. 

7. A terminal unit as defined in claim 1, wherein said 
detection means detects a radio wave from a satellite as said 
signal for the determination of the present position. 

8. A terminal unit as defined in claim 1, wherein said 50 
detection means detects a radio wave from a beacon, which 
transmits traffic information, as said signal for the determi- 
nation of the present position. 

9. A position display method comprising the steps of: 
detecting a signal at a terminal unit to be used for 

determining a present position of said terminal unit, 
said signal being demodulated from a multiplexed 
received signal; 

transmitting said detected signal without performing posi- 60 
tion determination processing on said detected signal at 
said terminal unit to an external processing unit posi- 
tioned apart from said terminal unit which determines 
the present position of said terminal unit; 

receiving position information at said terminal unit on the 65 
present position of said terminal unit, determined in 
said external processing unit; 



,295 Bl 

14 

combining the received position information by indicat- 
ing the position information superimposed on map 
information; and 

outputting the combined result. 

10. The position display method of claim 9, further 
comprising the step of receiving said map information from 
said external processing unit. 

11. The position display method of claim 9, further 
comprising the step of detecting an azimuth of said terminal 
unit. 

12. The position display method of claim 9, wherein said 
detected signal is transmitted to said external processing unit 
and said position information is transmitted to said terminal 
unit through a base station comprising a portion of a radio 
communication system. 

13. The position display method of claim 12, further 
comprising the step of detecting an identification number of 
said base station as said signal to be detected at the terminal 
unit for determining the present position of the terminal unit. 

14. The position display method of claim 9, wherein said 
detected signal is transmitted to said external processing unit 
and said position information is transmitted to said terminal 
unit through a base station comprising a portion of a 
telephone system. 

15. The position display method of claim 9, further 
comprising the step of detecting a radio wave from a satellite 
as said signal to be detected at the terminal unit for deter- 
mining the present position of the terminal unit. 

16. The position display method of claim 9, further 
comprising the step of detecting a radio wave from a beacon 
that transmits traffic information as said signal to be detected 
at the terminal unit for determining the present position of 
the terminal unit. 

17. A terminal unit comprising: 

detection means for detecting a signal at a terminal unit to 
be used for determining a present position of said 
terminal unit, said signal being demodulated from a 
multiplexed received signal; 

input means for inputting destination information; 

transmission means for transmitting the present position 
determining signal detected by said detection means 
and said destination information inputted through said 
input means, without performing position determining 
processing on said detected signal at said terminal unit, 
to an external processing unit which determines present 
position information and destination position informa- 
tion; 

reception means for receiving said present position infor- 
mation at said terminal unit and said destination posi- 
tion information determined in said external processing 
unit; and 

output means for combining said present position infor- 
mation and said destination position information 
received by said reception means by superimposing 
said present position information and said destination 
position information on map information and for out- 
putting the combination result. 

18. A terminal unit as defined in claim 17, wherein said 
output means combines a present position and a destination 
position received by said reception means with map infor- 
mation with a scale allowing simultaneous output of said 
present position and said destination position and outputs the 
combination result. 

19. A terminal unit as defined in claim 17, wherein said 
said destination position information includes a direction of 
said destination position from the present position. 
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20. A position display method comprising the steps of: 
detecting a signal at a terminal unit to be used for 

determining a present position of said terminal unit, 
said signal being demodulated from a multiplexed 
received signal; 

inputting destination information; 

transmitting the detected present position determining 
signal and said input destination information without 
performing position determining processing on said 
detected present position determining signal at said 
terminal unit to an external processing unit which 
determines present position information and destina- 
tion position information; 

receiving said present position information at said termi- 
nal unit and said destination position information deter- 
mined in said external processing unit; 

combining said received present position information and 
said received destination position information by 
superimposing said present position information and 
said destination position information on map informa- 
tion; and 

outputting the combined result. 

21. The position display method of claim 20, wherein said 
received present position information and said received 
destination position information are combined with map 
information with a scale allowing simultaneous output 
thereof. 

22. The position display method of claim 20, wherein said 
destination position information includes a direction of said 
destination position from the present position. 

23. A storage medium positioned within a terminal unit, 
said storage medium having one or more instructions stored 
therein, said instructions comprising: 

an instruction for causing said terminal unit to detect a 
signal to be used for determining a present position of 
said terminal unit, said signal being demodulated from 
a multiplexed received signal; 

an instruction for causing said terminal unit to transmit 
said detected signal without performing position deter- 
mination processing on said detected signal at said 
terminal unit to an external processing unit positioned 
apart from said terminal unit which determines the 
present position of said terminal unit; 

an instruction for causing said terminal unit to receive 
position information on the present position of said 
terminal unit determined in said external processing 
unit; 

an instruction for causing said terminal unit to combine 
the received position information and map information 
by indicating the position information superimposed on 
said map information; and 

an instruction for causing said terminal unit to output the 
combined result. 

24. The storage medium of claim 23, wherein said storage 
medium is of a removable type. 

25. The storage medium of claim 23, wherein said storage 
medium is of an embedded type. 

26. The storage medium of claim 23, further comprising 
an instruction for causing said terminal input to receive said 
map information from said external processing unit. 

27. The storage medium of claim 23, further comprising 
an instruction for causing said terminal unit to detect an 
azimuth of said terminal unit. 

28. The storage medium of claim 23, further comprising 
an instruction for causing said terminal unit to transmit said 
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detected signal to said external processing unit and to 
transmit said position information to said terminal unit 
through a base station comprising a portion of a radiocom- 
munication system. 

29. The storage medium of claim 28, further comprising 
an instruction for causing said terminal unit to detect an 
identification number of said base station as said signal to be 
detected at the terminal unit for determining the present 
position of the terminal unit. 

30. The storage medium of claim 23, further comprising 
an instruction for causing said terminal unit to transmit said 
detected signal to said external processing unit and to 
receive said position information from said external pro- 
cessing unit through a base station comprising a portion of 
a telephone system. 

31. The storage medium of claim 23, further comprising 
an instruction for causing said terminal unit to detect a radio 
wave from a satellite as said signal to be detected at said 
terminal unit for determining the present position of the 
terminal unit. 

32. The storage medium of claim 23, further comprising 
an instruction for causing said terminal unit to detect a radio 
wave from a beacon that transmits traffic information as said 
signal to be detected at the terminal unit for detecting the 
position of the terminal unit. 

33. A storage medium positioned within a terminal unit, 
said storage medium having one or more instructions stored 
therein, said instructions comprising: 

an instruction for causing said terminal unit to detect a 
signal to be used for determining a present position of 
said terminal unit, said signal being demodulated from 
a multiplexed received signal; 

an instruction for causing said terminal unit to accept 
input destination information; 

an instruction for causing said terminal unit to transmit 
the detected present position determining signal and 
said input destination information without performing 
position determining processing on said detected 
present position determining signal at said terminal 
unit, to an external processing unit which determines 
present position information and destination position 
information; 

an instruction for causing said terminal unit to receive 
said present position information at said terminal unit 
and said destination position information determined in 
said external processing unit; 

an instruction for causing said terminal unit to combine 
said received present position information and said 
received destination position information by superim- 
posing said present position information and said des- 
tination position information on map information; and 

an instruction for causing said terminal unit to output said 
combined result. 

34. The storage medium of claim 33, further comprising 
an instruction for causing said terminal unit to combine said 
received present position information and sake received 
destination position information with map information with 
a scale allowing simultaneous output thereof. 

35. The storage medium of claim 33, wherein said des- 
tination position information includes a direction of said 
destination position from the present. 
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